
102 104 

FIG. 1 




304 306 



FIG. 3 A 




314 316 



FIG. 3B 
BEST AVAILABLE COPY 



nitrogen plasma 



Li/Li 3 N 




i 



Reactive evaporation of lithium 
in nitrogen plasma 



Lithium metal 
evaporation 




FIG. 4A 




FIG. 4B 



Plasma spray. Physical Vapor Deposition, etc. 

Water stable Li stable 

electrolyte electrolyte 



Li stable side of 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ ^^ 



wfot&»£A&8£ graded membrane 

3> 



Porous support or release 

water stable side of 
graded membrane 



FIG. 4C 



Cu 



heat 



IP 
Sn 



r 

Li evaporation 



UP 



P, Li 3 N, CU3N, l 2f etc. 
deposition 




Ebeam evaporation of 
high conductivity glass 



Protected anode 



FIG. 5 




FIG. 6 A 




FIG. 6B 



Impedance Plot for Solid-State Cell: 
Li | LiPON | Cu 




FIG. 7 A 



Impedance Plot for Solid-State Cell: Li |Cu 3 N|LiPON | Cu 
LiPON surface is protected with in situ formed Li 3 N 
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Impedance Plot for Solid-State Cell: 
Li | Cu 3 N | OHARA plate | Au 
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Impedance Plot for Cells Having Unprotected 
and Cu 3 N-protected OHARA Material 



-50000 



-40000 



— -30000 
CM 

E 
o 
* 

E 
O 

N -20000 A 



No Protection (1 hr storage) 



-10000 - 




Protection with Cu 3 N 



1 

10000 



20000 30000 

Z'(Ohm*cm2) 



40000 



50000 



FIG. 8C 



Cyclic Voltammetry for Solid State Cell: 
. Li | Cu 3 N | OHARA plate | Au 
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